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mm 

a 

® SapH&OCse)tpH|SH:SJ6S©SapH*BSW:pH2~6^fty, ^ 
P H$gB«2~5 T'feS, 

® f£JS^M<Z>ISB : .2 0 — 4 0t:©|gHfC&5 o 

CD i^tt:4 0'C, 3 0^©«T'»8 0%MO»ffi^iU, 5 0 
°C, 3 0#©«aT?%*&3 0%JK-fcOD^#^S:at^ 0 
© 2#3£t?&£„ 

CD IfitsryfttMi^, EDTAJC*y»<E#&ft^ Hg 2+ ( SDS 
CJ:yai<IH«FS*l*. 
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[»#3C1 3] 1X1*1 2{cfB«©m^M5:^#b, 

^-^*^©«^®<o^xtt*©-»K:^UT^«fl&fc«»fl«r« i r>^-fe 

>^DNAXtt7>ft>^RNA B 

C»#33U 5] »#3gl 4CS«©7>ft>^RNA&3-Kt6DN 

DNAWf^JCtt-^StlTV^S, liADNA. 

[fff^l 6] 4 KUBttor^-fe^RNA&a- KtSDN 

A, X«> Sfc&Jgl 5{CfB^OM^^.DNA&-^tf^^^- 0 
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[0 0 0 1] 

frfSft-feat^f-x^ti Fn^-if, IftWJKfen- K^satfirtP 

[0 0 0 2] 
[0 0 0 3] 

^ (TMP) Sra^a-g&S^y^P^TJiy • ^ U y^aKU » A ( Phanerochaete 
chrysosporium)}CJ: »J^3-^#eT^Ibm ^&#«&*To felSte 
, 2 5fr£>3 0%j»j«x*^^-*«^bfe ^ V>^«^ftS (Bar-Lev and T.K 
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.Kirk.Tappi J. ,65, 111, 1982) „ 77^n^*Xr • ^ 'J VX/K'J 9Ai:f 

■i zi% j?X • ^.^TI^^XC Dichomitus sgualens ) £flf 7^^>#§ilb 
fcMHCtt, n> ^^-;l/i:it^T^^^^t^t^bTV^S (Myers. ,Tappi J.,105 
,1988) 0 Akamathue,^, 3'J^7^ • fc:;i/X # X ( Coriolus hirsutus ) 

t. VX%?£. LV^3^^$4^fe^ ITOlCJR*p#&f7 %M4>LTV%£ (Akamathu 
et al.,Mokuzai gakkaishi ,30 (8) 697-702, 1984) 0 $. Nishibee>&, 

BCDMmtf'P&^zi-JV-}-?, • i/* l/?^( Coprinus cenereus), ^T^D>!rni 

«Hlf**if*i6. 3%, 9. 7 • H/i/^at^&Mv^fc 

JR^S«l±7. 5%-eS>ofe(Nishibe et al., Japan Tappi ,42(2) ,1988) 0 K 
ashinoe>&, eW|IZU-154^g»P ) ^^iJ-->iru ~7 7 % 
UfJiT • ? V V^/KU ^A-^ h^* • /^;i/^^^(Trametas versicolor ) 

o tl^fS: 1 0 ~ 1 4 H rM Lfci^t'Silx^^^-^t i / 3 ^ l% 

fc(Kashino et al., Tappi J. ,76(12) ,167, 1993) 0 tOolC, RMX* l£Mi&, USDA 
Forest Products Laboratory© >f K-zf&qtfoKmftfflm, MrtJV?mMm±fr 

(Cer j por i ops i s subverm i spor a ) £ g ggjH fr'g, mt-.tzBLWH . £©Hfe«:M^T 
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^<DmmWlt&<. tfL5§SM#_t#oTV^fc3R£l / 'rv*5 0 USDA Forest Pr 
oducts Laboratory^ jc A>f n y h ^ > h U fibfetU^Ut 

X^^y^-KTftt^^ta&fT^ClilSr^TV^SCScott et al.,Ta PP i 
J.,81.12.153,1998) 0 OjfrU fy^^LT^S^^fta^lfitSiSjt 

• 1T:77t-$;*#9fii:3 2 , C*-e<Z>M«T*L^^jb«#e,ti'r, ^Mffit* 
[0 0 0 4] 

[0 0 0 5] 

tt, UVfigftlC J: y ^3jfn h DfiA • > # A ( Sporotrichum pulver 

^ > & «fc < ^;t/#>£SS:^£^L&^ofc(And 
er and Eriksson, Svensk Papperstidning,18,643,1975) 0 Z.©Cel44§:M V^T A 

#j|£>tl£:(Ander and Eriksson, Svensk Papperetidning,18,641,1975) 0 £ fc, 

V>£(Erikkson and Val lander. , Svensk Papperstid,85,R33,1982)„ tyi^XV J 
UifT • 53*7 ~# ( Phlebia radiata)^CfeV^T : fe)|m^^C"fe;^^-^?Sffia)^V^ 
t^Cel26&^JgUfe. dOCel26T?/t>f ^©^y^^/^^&^tSbfetl, fi« 
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X^;i/^r-<D<£T^Be>nfc 0 M*^«2%J«T"e&o^(Samuelsson 
et al.,Svensk Papperstid,8,221,1980) o 
[0 0 0 6] 

[0 0 0 7] 

o 

• [0 0 0 8] 

iitSiil, 5f5gy^Sil^^*^II < rSilV>^^^feS (Oria 

ran et al.,Ta PP i,73,147,1990) . H£<, 7 7 * Utrx.'r ■ * U V XJtfU # A 
&/B^fc|||fc{C;j3V\T, 5f^^^©if^^#^$tlTVNS(Chen et 

al.,Wood Fiber Sci. ,27. 198, 1995) „ Molina &tt9S?7 — #/t-f > £ h 
• ^;i/^a^^^;i/^-n-^X • h y — ( Pleurotus ostreatus 

l i~i 4%©j^5tx^;i/^~^i!i^-??^s^^LTv i » 

tl<5 (Molina, 50th Appita Annual General Conference, pp. 57-63, 1996;Mol ina, 5 
1th Annual General Conf erence, pp. 199-206) „ Bajpai£>t±, -fe y jKU ^^"S/X 
• i^^A-^X7K^&fflV\fe^{CfeV^T?SST;b^y & 1 8%g!J«U ftftBfr 
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' #2 0 0 2-0 4 8 6 7 5 

• • • 

TV\^ (P.Bajpai et al.J.Pulp and Paper Science:27 (7) ,235-239, 2001) o 
[0 0 0 9] 

[0 0 10] 

-Vn/iii/ (iz;i/D~^) xtt^oSNKftois — l, 4-^3^;s/^ 

[0 0 11] 

S(Erikssonet al.,FEBS Lett. ,49,282-285 ,1974) Zl -fe n tf 0c - ^ }C <fc £ «fe 
;i/^~^?Stt(Z)PIW> f-&fc££/»IEW&8?l&"f-<5(Igarashi et al.,Eur. J. 
Biochem. ,253,101,1998) Zli:^ 6>, -fe^-i? £<Z>#*g-eiz;H3 

kftT^So *fe> CDHttaftAJCfe-W/n-^Sr^-r 5A-f KB 
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^<H-£LTV\££#3_e>;ftT^3 0 3<&3£J*Dumonceaux£jc <fcSCDH?S<|£ 

£r VX (Dumonceaux, Enzyme and Microb. 29, 478-489, 2001) o 
[0 0 12] 

C DH©Hi (G. Henriksson et al., J. Biotechnol. 78(2000) 93-113) ^ 

(Phanerochaete chrysosporium ) » f>^* # X - ( Trametes versic 

olor) , Xdpy^W 9 A ■ ZI^ ( Schizophyllum commune ) , ^%^y^=y 

' 7 1 ry± ( Coneophora puteana ) , ^-feUtf-^h Is ■ ^-^7^7 ( Myceliop 
htore thermophila) , ~7*zi-^ . jyy\/>X ( Fumicola insolens ) 

[0 0 13] 

flfAtf, 77*n/TXf-^yvX/Kij7Am K3i©cDNA (Raices 
et al.,FEBS Letters, 369, 233-238, 1995) , OGC 1 0 lWcDNA (Li 
et al., Appl. Environ. Microbiol. ,62(4) ,1329-1335,1996) , Wi&i$Mfc?-<D# 
O-r. >^7*#^Tfc>*iTV^ (Li et al. Appl . Environ. Microb iol . ,63(2) ,796-799 
,1997) 0 h^* ■ ^Jli/jj^ (T. J. Dumonceaux et al. , Gene. 210. 211 

-219(1998)) tf^^JK^X • isy+AV-f-X (S.M.Moukha et al., Gene, 234 
,23-33 ,1999) {CfeV^T fe ed h jft^^gg^ £ tlT „ 
[0 0 14] 

JfcgB<B«fc3fCCDH^*;fx«::3- K*S»fc^©|»;g*tti&*# 
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[0 0 15] 

V X y A <D_c_d_h- 1 *«^CD JittCtt/ftttfC* < ^ n *E - * - T?& § D - 
§ (Li., Biochem.Biophys. Res. Commun., 270, 141-146, 2000) „ L#»bJ&X#&„ Z7 

SZL£fcJ:*ei!fcv%„ lot, *#T?*v**£*tetfv%fccDH«£KL#Stt 

[0 0 16] 
[0 0 17] 

[ sua & l «fc e> i: <r a # a ] 

t-^3i:§:Mv^mbfe 0 lie, CDH&zr- K^-S5t^$:^n-~>^t- ^3 
illC^&l/fc. II^®7>ft>XDNAXtt7>ft>XRNA?: 



9 
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•• • • 

[0 0 18] 

(D SICCUS : irn^-x, -fen^-u=f|i©^ -fe;i/n-*£^-;f -TSTtr 

•fe ;k ftmm v ^ -7 v rvu -? \z&m -t & „ 

® MI p HS^t P H^H : ^©Slp HiHii P H 2 ~ 6 t'^ «J, 
® ffUMifiOffiBS : 2 0~4 0*CCD<6HJC&S. 

<D : 4 OTC, 3 0#©#t3«$j8 0 %0Lfc©***Stt4'Rffr U 5 0 

t:, 3 0^IT'%I!|3 0%«±<iD^?Si|S:^t o 
© ^«^:4. 2#35Tfe^ 0 

© : S D S jK U T ^ U ;UT ^ K«»»IWS*C*je U «T91 ,700T* 

<D ffi*:7S?fl:thU9A, EDTAlCj:»;»<|!a#&aftf, Hg 2+ , SDS 
[0 0 19] 

(2) (l) tcaaflKo-fentr^-^-ri; Kn^—e&^jg-rsnu*^^ • 
(5) ttMB^J««BB^J##3-e**, (3) }cfB«g©-fentf^--^T J n Fn^ 

[0 0 2 0] 
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(6) mmmQtfmm*94v*>&* <4) izmm<D±u^^~-x^^ Kn^ 

©SI&^T^S, (5) lzmM<Dtu\Ut-x7n Kn^-^^ 0 

(8) @B^J##4T'*$tl§^«@g^Jc7)e)*)©^l 5 9#g~|g3 3 2 5#g 

(9) (3) ~ (s) (D^-rnmcmmcDm^t. ^u^-^-mm^m-r 

V^> ia^x.DNA e 
[0 0 2 1] 

do) (3) ~ (8) m^tifrizmm&tu^x-xyZii Kn^-^jt 

fe^K Xlt, (9) K:fBS©ffi|&;LDN Afc^t?^? 

(1 1) (1 0) ^mm<DKZ 9-K£^Tfem.mk*tit^u\£*-*?K. . 

(12) • t:;^^^T^S, (l i) fCK*<Z>«£*rjfc. 

(1 3) (l l) xit (1 2) fCfaa©te«S:^«L, a-rtUfc-fentf* 

[0 0 2 2] 

(14) (3) ~ (8) ©v^1 s tl^^csa<g©•fe^hf^-^7 :r fc Knyt-ei 

AXS7>ft>XRNA„ 

(15) (14) Cffi«ffl7>f t>XRNA&a - Kt«DNAt, ^n^E 

Hf^StlTV\*^ ffiiiDNA. 

(16) (14) i:|2t07>ft^RNA^3-KtSDNA, Xlt, ( 
1 5) JCfHiB®#l^;iDNA&#fr/^#- D 

[0 0 2 3] 
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(1 7) (i 6) CWto^^dr-icitaT^WRilsnfctnif^-^t: 
(l 8) n.jt^ • (i 7) (cfitt®«£ffjfc a 

(i 9) (i 7) xi* (i 8) izmmam-zmmtm^xittt+vftnm't 

(2 0) (i g> CiMI©*ttK:j:oT#6*i**«^ y ^ 
(2 1) (2 0) &cf3*©7fc#^y ^&M^£/\Vl/:/©$g^ 0 
(2 2) (2 1) JCi«©*a5K:*oT#&*i<57^^ 0 
[0 0 2 4] 

[0 0 2 5] 

Method in En 2 ymology(Wood et al, Vol 160, Academic press, INC.Calfornia 

ft-WlO.Mrt, 0.67mM^SJ:^{c^bfc P H5, 50aK<Z>flfrnfejRif«(c C D H 
&**U 3 7«C{crM/SS*fc 0 £«M»MI. ^nn7x;-H>K7i 

[0 0 2 6] 
[0 0 2 7] 
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C D Hft&mfemk<D£$ MJo 0.67mM^ U U 7 a J -;W >K7x7 
> 3.33mM-fentf7f-^ (mtft^ttAAttS) > pH 5 , 250 

*®mmmmmit*ti*ti25taiu ioouk ioomfea^Lfc»«ic«««5ouife 

-^©«^l»JR|ft*550mi (^;i/PK^«3965L/mol/cm) iC * igfcfeg 
*lcm) &^M^{CM^bfe 0 CDH^^ffi^KloVATttJifa^^T'l^ 

HiciiiioKDs;^ n n 7 x ; K7 x ; j«fl>s tsMtfeianit ( 

^-S> h : U) £L£ 0 
[0 0 2 8] 

fiJ»S»p5ftafplB6fettfe, yyf>-HCl«*« ( P H2~4) , 
( P H4~6) , U>m«« (pH6~8) fctfUTWfcLfc. **l-e*lCD P r» 

3§t»t#iC 4 T3 Tf 2 4 RfrHMB» L fettlCMlffitt L fc. *BT 3 JCt*^ 
[0 0 2 9] 

2 0~4 0TJlcimT*WSttfejRLfe. ffi«OtftT6IM0niffK ( 
PH5) 4>(C#i««S 0^«Kl£:ttiCnKffttt««b&. i^^5[C^ 

o 

B 5 J: y 4 0X3, 3 0^©»a-e»8 0%JK±a>«W»tt,fe|ja» U 5o°C, 

3 o&amm-ekma o%j^±<z>a#M'i$£^t- 0 

[0 0 3 0] 



ffiSE# 2003-3022353 




#2 0 0 2-0 4 8 6 7 5 



SERVAft§gPREC0ATpH3~l 0 ««*|* 
4. 27?feofe 0 

[0 0 3 1] 

WWSttMfjfeLfe. &Xfc*iica**. »ij:»;mthy^, edta 

fc«fcy*<H#«tt, Hg 2 \ SDSCJtiJi<Itaftfe. 
[0 0 3 2] 
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[0 0 3 3 ] 

*Mh&#4.2#aE, ^J^89 f 000T?**CDHMI«rOTV*<6# (Eur. J. Bio 
chem., 196(1991) 101-106) , «C D H©SJ»Sj«il«tt50 , CT?** B 

^3F*3V97 f OOO*e*SCDHfc*fifLTV^^ (A PP 1. Environ. Microbiol., 6 
2(1996) 4417-4427) , KCDH©fij6M«»afJ450TCT?**. 
[0 0 3 4] 

Fan*6H:*;*y/:7-f • 3$a*fi*©CDHSifbTV^ (Arch. Bi 
ochem. Biophys., 353-1(1998) 37-46) , fC D H©Kj&MigpHtt4.5, 

Schmidhalter, Canevascini Zltn**?*? • ^T*tlr*<0*«jft#3.9tf 
JS^SCDH^ifUTV^tf (Arch. Biochem. Biophys., 300-2(1993) 559 
-563) , MCDH<D£tJ&M*ipHte4.0, #^*&111,000T*& H^MjgMS© 

[0 0 3 5] 

Canevascini t 'Jt^M. • f-^ 7 ^ K>*«)«t«R ltfffi, 

*#91 f 000T?**CDH***OT***# (Eur. J. Biochem., 198(1991) 43-5 
2) , RCDHOfifSiapHltT.OTffey, ^JESaffiMCDffiMBttfcV^ 

Shou&fcj::?* n-*? ^>yb>7^0fi^4.o#£, 3^*^92,000 
Tf*6CDHS:«tl,tV^*« (Biochem. J., 330(1991) 565-571) , iCD 

[0 0 3 6] 
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Eur. J. Biochem., 196(1991) 


Phanerochaete chrysospotium 


89 


42 


5.0 


50 


101-106 












AppL Environ. Microbiol., 62(1996) 


Trametes versicolor 


97 


4J2 


5.0 


50 


4417-4427 












Arch. Biochem. Biophys., 


Schizophyffum commune 


102 




4.5 




353-1(1998) 37-46 












Arch. Biochem. Biophys., 


Conephora puteana 


111 


3.9 


4.0 




300-2(1993) 559-563 


Mycefiophtont thcrmophila 


91 


4.1 


7.0 




Eur. J. Biochem., 198(1991) 43-52 


Humicola insolens 


92 


4.0 


7D 


65 


Biochem. J., 330(1991) 565-571 



[0 0 3 7] 



^'Jt7X • HM^XI F04 9 i 7$;&frJM > T£>r £^-e^s„ I F0 4 9 
[0 0 3 8] 

Kit, CDH^ItsaiJt7^- t;i/^^^S^c^il, 

ft** £> -fe n tf^-x^t: K n tf-r-^W&t&z. h iz j: 3 c D H<D§gjt;£SisT? 

[0 0 3 9] 



1 6 
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m 



H&3-9, SPS b<&4~6-e&£ 0 
[0 0 4 0] 

[0 04 1] 

S:««-rSo 7?S§nS7^ ./»BB#fS:3Sttft§Jca-- K 

[0 0 4 2] 

£ # > A? «##3&I8© C D H^tt Sr^T * KB y , Xli^SMB^ff^^^OD C D 

w <d c d h jt^ « ^ r © J: e> 

[0 0 4 3] 

±SB©ny*9^- Yelton&CD^CProc.Natl.Acad.Sci.US 



1 7 
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# 



A,81,1470(1984))^(Z)ji1tCD^#DNACDSia}^S:MV%T^-fe#DNA$:ilig 

> ^ftftBZfivfc&i/3mmm^mmm>b&T*$-mLT iokb P ~25kb 

DNA(C, ±m^m*>*lfrnNAmK*mmirZ> a M 
EMB L 3 (A-M,Frishauf et al. , J. Mol. Biol. 170, 827(1983)) X 7 T~V 
DNAtffll^&tl*. m^nfrVN Amftmm? 7 -V\Z~D^X\n vitro-??/\°»/ 

izit. %mv>9u--y>f<>;9-^ pU 

C^t'feSpUCl 8 (C.Yanisch-Perron.et al. , Gene, 33, 103(1985))^© 
[0 0 4 4] 

* a >f >r u #V if - >> 9 > jc J: y cdhi^ fc-^tf * n - > ft jg^f * . mm. 

U — l/fr h e d h jft^&^tf D N A Wf ^ £#ft U fHRB»X*&Br<Z>fft& 

n~^>^*#- (MiKpUClQ^OpUCM^-) JC#AU Sang 
er h <D (Pr oc . Na 1 1 . Acad . Sc i . USA , 74 , 5463 (1977) )lZ&*oXftz>Z.£i$Xg£ 



[0 0 4 5] 

#3^^4^Stl5^S@H^^$tlfeo 3 4 2 0 b p©&SB3#ffre>&3 

ffi?u##3 Acts 4 8 0 b T><Dmxmmfrb*i&mmtt4 zm-t&i&m*^ 

b7c7207bp£5345b p^&&S cd ^ Ajft^^CD^^j»>S^^^ 



1 8 
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[0 0 4 6] 

i*y>ltti2B~l 77, >f>Sn>l«l 78 
X*yy 2 »24 0-4 9 8, -Yyf>ny2&4 99~55 7, 
58-66 7, >f>M3>3tt668~7l 8,*l*y>4H:7 1 7-8 3 3, 
-f>hn>4«8 3 4-8 8 5, x*y y 5 » 8 8 6- 1 0 2 8, -f>Mj2/5 
Jil 0 2 9~1 0 7 7, !W6ttl 0 78~1 24 2, ^ h n>6(il2 
4 3-1 3 0 1, x*yy 7 J*1 3 0 2~1 3 74, y h n y 7 1* 1 3 7 5 - 
1 4 2 5, x^>8ttl4 2 6~1 4 80, -^>Nn>8til4 81 — 1 5 3 
4, l*y>Bttl 5 8 5~2 16 5, 4 > h n y 9 » 2 1 6 6 - 2 2 2 3 , x 
^101422 24-23 5 1, >f > h n y X 0 tt 2 3 5 2 - 2 4 0 7 , X* 
yyi 1^2 4 0 8-2 4 5 6, l (i 24 5 7-2 5 0 9, x*y 

>12ii2510~2 5 9 8, -f y h n y 1 2 ft 2 5 9 9 ~ 2 6 5 3 , X*y> 
1 3**2 6 5 4-2 7 9 9, >f y h n y 1 3 » 2 8 0 0 - 2 8 5 9 , X*y>l 
4^2 8 6 0-2 9 3 0, 4 y f> n y 1 4 fit 2 9 3 1 - 2 9 9 5 , x*yyi 5 
Ji2 9 9 6-3 1 0 0, >fy hn> i 5 3 1 0 1-3 1 5 7, x*yyi 6N: 
3 1 5 8-3 2 74 fc*ft**l#fcLTV**. a P,{C^ * U** K#*3 2 7 5 

[0 0 4 7] 

ttK^*^ 1 vmtS ft* T $ J Bfcfflaj** U 7 6 87^i^fts^^ 

^yy^l 5l0^f> M3>|cj:oT*jaS*lTV**. 
[0 0 4 8] 

*#»fCtt, W>lttlBB~20 7, -r>hnyi«2 0 8-2 6 9, 
X^>2tt2 70~5 2 8, -fyhny2tt5 2 9-5 8 7, X*yy 3 fii5 
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• 



88 — 6 9 7. >(y h n > 3 it6 9 8 — 7 4 6, 31* V y 4 it 7 4 7 ~ 8 6 3 , 
>f>hn>4tt8 6 4~9 1 5, l^y>5»916~1 0 5 8, >f y h n > 5 
&4 1059-1107, x^y>6(il 1 0 8-1 2 7 2, -fyhny6i412 
7 3-1 3 3 1. X^y>7|il 3 3 2~14 0 4, -fyhny7i4l405~ 
1 4 5 5. 1^^8141 4 5 6-1 5 1 0, >f y h D > 8 }4 1 5 1 1 - 1 5 6 
4, X3fyy9fcfcl 5 6 5-2 1 9 5, >f y h p y 9 » 2 1 9 6 - 2 2 5 3 , x 
*y> 1 0J42 2 5 4-2 3 8 1, >f > h n y 1 0 (4 2 3 8 2 - 2 4 3 7 . X* 
yy 1 1S24 3 8-2 4 8 6. -f > h n y 1 1 it 2 4 8 7 - 2 5 3 9 , X*y 
y 1 2^2 5 4 0-2 6 2 8, y h U y 1 2 J4 2 6 2 9 - 2 6 8 3 , 3L*yy 
13 14 2684-2829, >f>bn>l 31i2 8 3 0~2 8 8 7, X^yyi 
4 14 2888 — 2958, y h n y 1 4 it 2959 — 3025, X^yyi5 
{4 3026-3130, -fyhnyi5» 3131-3208, x^yy 1 6&4 
3 2 0 9-3 3 2 5, S * 1/** K** 3 3 2 6 -J4* - 3 * - # - 3 * 

[0 0 4 9] 

_c_djh_ l&^T'te. SS^J#-^3^^tl^f^*IB^J©e>^><Z)mi 2 9 
#S~^3 2 74#H©ttSS^T f ft5 ± dhl^^ 1 » ft y, c d h 2 

3t^?^tt, w&mm%4L'v&zti&&&m&i<D5?><Dmi .5 9#s-^3 325 

[0 0 5 0] 

<. *&i 0-5 o&«, ft£h<itmi 5-3 ojSS^&^sgB^rjSr-fey^y^ 




-i:ttMv^S3i:^ts„ MxJ4, BJ#[## 
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[0 0 5 1] 

t: ^/^ ^ X S5f$© c_dh I^|g^t| ^^tf ^; A D N A I: 
fl^f <S*M®7£JCigg||^ Escherichia coli JM1 09/pCHCDHl& tft Escher i ch i a 
coli Jtfl09/ P CHCDH2ii, ¥«14^2^8H#WT^ffi»ttA»ft||f||^W*W 
WIH*£#flMfrfe5/*- (H*BWai*o<fcfTWti-i-8) ic<FftS*i, 
*l3£gt#^FERM P-18701, FERM P-18702###$ ftT ift6©*K«Kl* 

*ft*W!i«3Xtt4 t e*aft*iiaMOTw*DNAt, **mik:&#3 

[0 0 5 2] 

rrrn^ r 7>ft ^ DNAj % r 7 >ft^RNAj cdhi 

Xttr>ft^RNAtfmRNA^bt^*«fe«|«U WmRNA 

K (FAD) ^MS2 3 6^P>24 lUifflT^i&H- Ft&i&m 
mm^%nzz£tfft% V ^ o 7>ft>^DNAM7>ft^R 
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n a 3X1*4 T*mztiz cjj^m&wmxmmax.* v 

^07>ft>XDNAXii7>ft>^RNAIt c_d_hJt^OD*gg 
[0 0 5 3] 

3®J:e)}Cbt#e)ll§7>ft>^DNAm7>5 : t>XRNAlt M 
CfiifAlKM0mRNAt-*I&M$tt, Ic d hSt^CD^fc 

At, -fu^-z-m'mzm-tzDNAmKtz^fr. mmzzmzut?*-* 

^t: Fnyt-ifI^07>ft>XRNA«t§ <£ ? SCM^S^T 
. IliiDNA^SHf^. 

[0 0 5 4] 

tiftt^n^-iJi-C^lTT^^ft^^RNA&n- Kf§DNA 
©mRNAACls^Cf^t:, ^^®^_d_h5t^^e,CDmRNA{C*fb 

>ft^RNA«$ti§3imt§. T>^"fe>^RNA^^Stl 
^dfC^-T^fC}^ ^n^~^-@B^J^^f-§DNA®T^(Z)T^{CT>^ 
•fe>^.©^fRl (mmgjjfa) {C7>ft>^RNA^3-KtSDNA^l 
> ^n^-^-©#«r{Cj:ymRNA{C^$-&tl«<k^ 0 H^tlSmRNAji 

fe?)^SI^I:ffflt5ril/!)<T't5„ GPD^n^E-*-, ras 



2 2 
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»PCR^Srffe»z:i:lCj:oT=fo^#«rtgT^So S Ji T S 3t 

[0 0 5 5] 

^ n *e - # - jffi#J £ ^ £ c d h ^te^X i*mmte*<D 7>ft>XR 

#\ 3l*gfiE*B, PCR^Sr-g-tfJffimx.DNA^tt, J.Sambrook et al 

..Molecular Cloning, A Laboratory Manua 1 , Second Edition, Cold Spring Harbo 
r Laboratory Press, 1989^ Short Protocols In Molecular Biology, Third Edi 
tion,A Compendium of Methods from Current Protocols in Molecular Biology 
,John Wiley & Sons, Inc. lzmM& Zl ffimirZ Z\ £tfX%Z> a 
[0 0 5 6] 

mznmmizj&uxmiRztiib. «**-£lxiz. mm&&imm£.mm±m 
mz& vat smmm^mt. r=.im^^ic^mm^ nm*^? * - 

w*v~#-. mmm%t&. jK'ju^*- x>a 

vtf^-i±m&®m£¥*m%:&t}z.£tfx%z> 0 mm. mm. m®. 
mm. Mm&£<Dmm&£z$Mm$imm<Dm*<D'<? $-&mm2nx^z>j)\ 
jcM^izmmztix&v. z.frir 3 %:mmLx*mn(D c d h m&*<p 

7>ft>XRNA&3- Ft§DNAX}ilMDNA$:^^^-(ciAtS 
3£#T*££ 0 DNAfAtt, flT*.K, J.Sambrook*, (_tfa) CfB^£*l£&fl5 
$:^bt^imi:^ttS. ^^©c_dh_5t^0D<DT>^i2> 
*RNA£n- Kt6DNAX}«IiiDNAS:/<^^-^AtS(C^feot 
It. ±&<D£?K, ^Cj;y^dhI^07>ft>^RNA^t5«]: 



2 3 
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[0 0 5 7] 

mmm mmmm. mmmm, m&mm. mm&ti ^mmmm (mm. mm* 

?:^IlTV\S$i^t^MtO J I - 1 0 7 8 (^tBS-^- FERM BP 

-4210 ^m^tLrmmx^^o 

[0 0 5 8] 
[0 0 5 9] 

cdhh v tf±;i <DM&Bmx*mm • mm s n § * s &c 

ltffi.&&fc>1±Tfi r> Z. £ ft T* £ 3 „ 
[0 0 6 0] 



2 4 



ffi!E# 2003-3022353 



#2002-048675 

• • • 

^ttf^Iiii^tfeSE 1 _c_o_l_i,JMl 0 9/pCHGP, nV*^ 

x • t:;i/X#:*E&5fcr a s ~mte**&tiizmmMm7Li& , V&2> E . 

#»-£*l-£*lF E RM P— 150 15, FERMP-1 7 3 5 2 tltiSIr 
[0 0 6 1] 

[0 0 6 2] 

Sg«2fctf:7V\ 7^>7^ ij, jjf:/^ TJ3i/T, <7W 

^ -5 % <z> -e & ti « v > m cd # a v & % m v * § r t # -e g £ . 

[0 0 6 3] 

*»WJCfiV^T, 7 & C D HMMillSfMtS. CDHS 

WiittA^ti^t v%<z)t* fetus, ytfmitm 

[0 0 6 4] 

Tfctf f 7 7"& c d H?sttiii±«jit^it ssia i o~6 on*>w*b 

<, S&}Cf*b<«2 0~3 0lCtS5„ 2 0~8 0% 
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, *F*L<&3 0~5 0%£-tZ><Dtf&^ o 5/ ^ACDS^MtttC D H 

Lmfc*)V:&te't&&&,mtfi&&0: 0 0 1~1 L/ (1 • m i n) (#T>£ 
^^*©#^L/ (1 • mi n) £ v vm^fS) £-r3©#&<, b 
<tt, Jff*;^§«ifefeyO. 01vvm~0. lvvmm. 
[0 0 6 5] 

[0 0 6 6] 

(TMP) , (GP) . ij7 7>ft-^9>TO^ ( 

RGP) )&£©»«A;i/:7K:fcv^tt»ttx 

[0 0 6 7] 
[0 0 6 8] 

2 6 ffi!xE# 200 3 - 3022353 
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0.67mMS?* UU7^J -JV^f yWjLj-n, (^^ ±i ) , 3.33mM-fe n V* 

~* (w*fls^*3S^tt») , pH5, 25onmmmmmm^tn^^25onu 100 

ft»3965L/«>l/ci) tC£rt««b^ft OMHtl cm) &aU»flSrK:Wj6Lfc. CD 

K7^-;i/£M^£-&3^ip§:ft£ lunit (n- v h : u) hlfc. 
[0 0 6 9] 

imrnm 1 ] ^nt^©^ ( 1 ) 

h>1.0%, MgS0 4 - 7H 2 0 0.005%, KH 2 P0 4 0.155!, *TS>«»* 
20ppb£#t?M£Mgifi (PH5.0) 100ml^500ml^H#7^Xrr{C^*;, SfeRfefcLfc 
^, 12ir"ei5^W^MSLfe 0 3tliCniJt7X-fc^:?XlF04 9 1 
7*6eAJF«ib, 27rif|Br*«»«lLfc (Ss*a25mm, 120^/^) . « 

(10,000rpmX10^) L,T«F#_b»&3*iU CDH©ffi» 

*M*&lfe72^|8f«^0.06 U/mlT*feofeo 
[0 0 7 0] 
[^iM2] &Mtift<Z>IUg (2) 

TfcMr/i, (7^32/*A|*5ft*tt8) 1.01 ^7h>1.0l M g so 4 -7H 2 
O 0.005%, KH 2 P0 4 0.15%, >«MI« 20ppbfc#tt*flt»J| (pB5.0 

) 100«l«:500«l«H#79^njcSy, 12nCT?15^WJH»«B| 
L£ 0 itltcrry^^^ • H;i/^^^IF04917|^S:a^MI|U, 27-CT'EI^ig 
%Lmmh& (|gflf25mm, 120^*/^) . ^#^T^, &b£>AI (10,000r P mX 10 
ITWUiit^iU COHomxm. -MB<D*ft'?«{£&arft 

[0 0 7 1] 

[H»J3] CDH0i|? (1) 
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mmm 1 2 &eaw«ftH5^ H u 80Htt**&B«4* 

(20,000rpmX10#) CTIH|JRl,fc«, 20mMU (pH6.0) KlJftWLfc. 

#&ftfcfi**«£oy*r, iiQl^«#tr20du>K«me (phb.o) 

LfcResource 15PHE (tftl.BXStt, Amasham*±§g) fetf v*TW** h ^9 
[0 0 7 2] 

»W^*««MlM~OM*TJCD«K^^20rtU>»«W(t (PH6.0) fC 

9Afc*«J2IWiy>l«f« (PH6.0) T?WflSLfeHiLoad28/60 Su P erdex200 ( 
Amashamftgg!) Sr^VAT^atia^ n«7 ~&ff ofe. 

[0 0 7 3] 

20mKV>mMmm (pH6.0) W«fcLfcP0R0S HQ (t«4,6 
« 0I~lM«?(0U«n7«IK^ h U 9At#t«liiCT»|IJU 9ml To 

t£10.5U/mg-e& 0 £ 0 

[0 0 7 4] 
IMMffi 4 ] CDHODJffgg (2) 

i xi**im 2 ********** tic* 

(20,OOOrpmX10#) T?Bfc*L&lk 1 MC 

(PH6.0) W&ftbfcResource 15PHE (Btftl.exsc Am a s h 
[0 0 7 5] 

^*H^&^^lM~OM*T^«i^@g^20mMU>^M^ ( pH6 .0) 
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* • 

*&Z&momV>MM®m (PH6.0) WI£rttU£HiLoad26/60 Su P erdex200 ( 
E@2.6X60cm, Ama s ham*±$g) Zm^TfJlMM? U V h 7=?? j - £ 

, 204fU>ttm« (PH6.0) T^^fcLfemonoQ HR 5/5 (E#0.5X5cm, Am 

o m~o.4M£ na>m&*3mn*it± b v ^ ^^mmmm\zxmm u 1.1^ 

ttttl0.5U/«gT?&ofc. 
[0 0 7 6] 

, *U^h>0. 5%. ifx^Q. 2 o/o, KH 2 P0 4 . MgSO 4 0. 0 
5%, y>lT!pH4. 5{Ciiig) 2 0 0mlC«U 2 8^70^i 

[0 0 7 7] 

IiiI(100mMN^( P H8), 10 0 mME DTA, lOOmMNa 
CI, ^l^nf^-fKUOO^/ml^J:^^) 10ml 

[0 0 7 8] 

»&*IMMS*DNA1 0 0/igtfc||»H«|Sau3AlTf»^#u 5~ 
2 0^sW|**i|l^i (3 0, 0 0 0 r pm, 1 8 «M) iCfcyfrW 
U 2 0~4 0kbpimt*ftfc. ^|/t^^MS77-^ 
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EMB L 3 - B am7-A}CT4 DNAU^f-f ^TiigU m^tlf^T 
-^DNA?:STRATAGENE|f:^^y^d-;i/KI:MTO^y^-i; 

[0 0 7 9] 

6 ] m&ft DNA5>f^7'J-^P, © c_d_h5t^ © -M 

d_h atfi-? fe^tf * n - > ® Jgffc fcffo fe. - CD-at<DSfcffM:flKft (Sambrook £ 
^Molecular Cloning A Laboratory Manual/2nd Edit ion (1989)) fC J: o fe. 7 

5' -TA(T/C)GA(A/G)AA(T/C) AA(A/G)ATT(T/C/A)TT(T/C/A/G)-3' (@g#[#-i§- 5 ) 

a «:#a«rism7?ts^ u -hsaco^D n a *m ^tihf >/\>r #v -*? - 

2kbp, 5. 3 k b p®DNA/t> Kfc bX^U-^iZ/\-i y'V 
[0 0 8 0] 

_tf3DNA»f^7. 2kbp, 5. 3kbpfe7^fn-^i^i^{Cj; 
•J-WUmU ^»^-pBl uescriptll SK+ ®XhoI 

Mc*^n-->yflsu Fpchcdhimpchcdh2 

[0 0 8 1] 

^Escherichia coH JM109/pCHCDHl&tE Escherichia coli JH109/pCHCDH2M:, 

(H*H««*o<»iT&mi-l-8) JC»KSti, *ft*ft3*K**FERH P-18701 
. FERM P-18702###3*lTV\£ o &V^\ Wn-r:>^l,&DNA&* 
ifCWSiU &&bg|fc<ffs (5 0, OOOrpm, 1 6 h, 1 5°C) T'W$lL> & 
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mmWZ&fehfc. SSSJOOftgttUn ited States Bioch 
emi c a 1 *±§g(Z> -4" =3f>y h&M^T^ofco :K2£ffi#l&aOT$# 

c_dh.it ^ l± 1 5 m <D -4 y h D > {C J; y # 0f £ tl T V ^ £ „ 
[0 0 8 2] 

u ^^©iiiUi^^^^^^n^E-^-M^^^y -fe^r;!/^^ f-3 

[0 0 8 3] 

Attfl&icfci:, ^y -fe^T^n K-3-y Kn^-^-fe^M^S: 

IcoRlWBamHIT'lftbS. 8 k b p CD D N AWfJ* fltftf 1 ) 

o 3mp 1 8<D E c o R I, B a m H I ^>f h JC T 4 D N 

Avx-nzm^rmmmKi &3t*su c:*i£*i§kjmi o smizmwrnm 

[0 0 8 4] 

7^*V KSSJCfcU^U ±IB-*l77-^DNA{C^bT7--iJ>^& 

WiicoRI (_£M3t*±§g) Tf«Wf^*_L4:JCj:y 0. 9 k b pfiDDNA 

^ 9 V - : 5 ' - CATGATGTGTGGTGGATG - 3 ' (BB#MS# 6 ) 
[0 0 8 5] 

— 3u CDH0ffliiS:3- KbTV\«3ft-g : ?'1R««^S:3tyffl , rfc«>, 



3 1 
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mmme'vmbnfczf^xs. kpchcdhi zmmzv, wj##7, 8t-$ 
^ti^mmm^m-t^^^-f^-vw^^ m3. 5 k b p ©dna^s: 

^7>f7-: 5' - ATGAAGTTCAAGAGTCTCCTGT - 3 ' (gg#f## 7 ) 
^7-^7-: 5' — GGTACAGTACTTATCTGTAT— 3 ' (S2?'J#-Sf 8 ) . 
[0 0 8 6] 

^ii^?^-0pUC 1 8 feWKBpjU E o o R I fcSmal (S8l5itt») 
TSJBrU ±ffiI©WT^r2Jt0fWf>i 3©DNAK)f^S:?B-^LT, T 4 DNA'J if— 

F£-Mb, i?l$:pGPCDHU^bfc„ 
[0 0 8 7] 

HJSM7 i:||i0^?:MV^TGPD^D=B-!5f-I«^!)|r^l 
, 3'Jt7X- b^jt^ft^g) c d h 1 jj^^-^-tfy^X^ FpCHCDH 

l^e>, JBTF©BB#l##9;8fctf 1 0tc^i-2o©^^-fV-&Mv%TPCRjS$: 
?TV\ 3'Jt7X • ti;!/^^^© 9§S©oc^ y 5 0 0 b p©DNA®r 

# (Wf^T4) lU'jasU. nUtf^* - t: vy#y A- 

^-^i/^-^^^^-^tf^'^^^ FpB SMPOG 1 (ftef^FERMP- 

1 4 9 3 3) }C*fUT, ^T©IIf^l lXtfl 2{C^-T 2o^n=E-^- 

[0 0 8 8] 

y 9 >f V - : 5 ' - CTTTACTGGTACCCCAACAACAATG - 3 ' (gB#f## 9 ) 

^>fV-:5' — GTTGATCGACGGGTTGTCAGAGACG— 3 ' (H#!## 1 0 ) 

y^>f V- : 5 ' — GCGGCCGCGTCACCTCCGT — 3 ' (fg#l## 1 1 ) 

y^-f^-:5' — GCGGCCGCGGGTACTGTG— 3 ' (S2?U## 1 2 ) 
[0 0 8 9] 

*»SK*#-©pUC 1 8 feflnCTSS E c o R I h Sma I (SSJtttgl) 
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T'fWU JifaDNAif^T 2. 4&tf5 SrM^bTT 4 DN A V #--fef T*5t^b 

*j»Sf jmi o 9«©^it«iftS:ffv^ r>trs/y>we©»««UH*^ 

JtfBifT#©2 W4S.t^ , 5(Z)3a^(Z)DNAiT^^|B^©^C#A$tlTV^§^ , 
[0 0 9 0] 

m ... 

a. -#i®*#Jg3i 

e#6mmfm©:tf^Xtf-X£$j3 0f@X*l£ 5 0 Oml §H^77XnlC 
SMY^i X^rX 1 %, ifx^XO. 4%) 10 

Oml &^6tait, xiU^^X • t;bX#XO J I - 1 0 7 8*fctf>^«* 

, 2 8-cT-i nm&nmmLtc mmm) . 

1 0JC l~2Ef3gy$fii?£o #CiC, 1 L§fflH#7 7^3iCSMY^i2 0 0m 

#3 0 Am) *e»&U M§:ttiL, 2 8TCt*^tLfe 0 ' & X#-^--e 
10 2 ^SSl#tS3 £: fc «fc y &*IMs b r <z>ig# & 4 0 mft<? 



[0 0 9 1] 
b. ?U h^X 

»?R (0. 5M MgS0 4> 5 0ml7l/>f>i/t>;7T- (pH5. 6)) 
T?Sfc?£Lfc„ #C£, lOOmgfefciJlml ©MgI»iI[ClIl 

, S^^{Ciib^G)2 8 , CT?3B&|BM > MtT'D h^X h *M 

fip-fe, -fe;i/^-1f • ;*V X# (cellulase ONOZUKA RS) M±$g 5 m g, -Y 

* 9 - •£ (Yatalase) (£?B3£*f:f3) 1 0 m g fc±flBS9EM*ftglK lmgfCi 

[0 0 9 2] 
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±fo&MBLfi8Rfrb'}-4uy*y*/a (7L#3 0^m) TfH^Htfr SRfcV^fclfe 

#£:/n h^9xhSr±ffiS38£Ei9fflf»?RT?iia«fe^L/fc 0 '#e)4xfe^ , n h^^ 
XhMmmZmMM (1, OOOkXg, 5 #181) U _fct£§:|&;£U 4ml 
©lM^-i'n-X (20mM MOPSitE pH6. 3 ) 

MV^tfh-jl/M (2 0mMMES, pH6. 4 ) SC4 0 mMtftA^i/^A 

&Mfcijt5 0 0 /tiicSiu ^nh^bilttfc. r©»&4'c 
M^#«^^^>^n-^-T*i, ooox g> s^iar, iSTt'lfofe. 

[0 0 9 3] 

d. mmm 

1 0 6 <@/l 00 n HIO^D hMl 00/tl {C*fLT, HJgM 

7T^|?Lfc^^ FpGPCDHl SrSSflDU 3 0^»lfc. #C&C. ft 
IfC^btfi^PEGM (5 0%PEG3 4 0 0, 2 0 mM MOPS (p 
H6. 4) ) *1MX. 3 O^Mbfe. #CSC 0. 5MS/a-^n-Xfej:t; 

»3 0 0 3D--/AgMiDNAtfeofe. fcfc, K^#-£ 
[0 0 9 4] 

#e>tife^^^S:^a-^ • ^h^f^ (^n-x3 og/i, 7jf 
»M^h>10g/l, KH 2 P0 4 1. 5g/l, MgS0 4 0. 5g/l, 
Sif7^>2mg/1, 'J>^pH4. 5{CiTO &100mlfo^3 
0 Omim^fty^xnKmffiL, 28°C, 1 0 0 r p mT'WiLfc. _tgB 
JCa%t*CDH»e*Jg*j5iis:Mv^T, CDHffittfeftlSttKWJfeUfc. «(Z>«|# 
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2 U/mlT'Sof= 0 
[0 0 9 5] 

immmi oi c d H?stt & m l 

»]9 0^lfc^7^5 KpGPCDHl ZmMW8VfcmLfcp GP 

kp) (LOKPii jKu^^h>o. 5%, mm^^o. 

2%. KH 2 P0 4 0. 1 5%, MgS0 4 0. 0 5%. U>^T*pH4. 5 JC 
ll§g) £ 1 0 0 m 1 -To-g-t? 3 0 0mlfe#^^xzrlc#^n^^«^#:t: 
*g»U 2 8°C, 100rpm«§|lt JliBbfcC D H^'&M^i&S: 

(0.01 U/ml) ^Srt^t^ 
[0 0 9 6] 

hymm (^n-x2i jKu^i^o. 5%, mm^*xo. 2%, kh 

2 P0 4 . MgS0 4 0. 0 5%, U>itpH4. 5 S:100mlfo 
ttf3 0 0mli£^77X3i:IlL, 2 8°C, 1 0 0 r p 1 MffiM^ig 

[0 0 9 7] 

^<Vfe^M<Wkfa*m^X*t!s*v?*lk(D&5\zhxmm\^t=. 0 W-'MMMfk* 
WMfrt.PkK, <7-'J>^l/>^-tl5sec»#U mn&& l'k g (D3. 

jt^£L&#P> 1 IflWI^ofc. 7fc#5^^^7ic^^4 0-6 5 

U, 0. 0 1 vvmfC^S^^Clfofe. 
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[0 0 9 8] 

mmmi 2©^-*u#^^^t-^/w>m{c^x.t, mmmi 2izmvx 
v ^mmitft-o t=. a mt>tifrmm%i<D*tf?- ? e> \z hxmmn 

%.<Dfttt?- v y&np8?u Jii-rj yy^^y^t- K^y-*;*£2 oomu 

[0 0 9 9] 

h&mmiZ. Tappi»T20 5 om-81i:ilU S^JV^^ty^is- 
hamm^mZ, Tapp ifeTZ 2 0 om-8 3 izmM LTf? o fe„ ^M«i7 

(Hiokidenki model3133) h^ff (model3141) fc/gV^fc 



[0 10 0] 
[0101] 

thwtMmnLx, wzim^v*?* • hm^xi fo4 9 1 im*m 
^Mifctmmizm\,\x#imLxnbftfrmw*)i-7£, m^miz^^mm^n 

[0 10 2] 

x&mLfc.*tt?-y7iz£zmw*;i-7xit, wmmzs mm&i*<Dimtmzm 
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[0 10 3] 

[163] 





Control 








99.8 


98.9 


94.7 


ill^j^- (kW-h/ton) 


2560 


1792 


1840 


Jt3lig&£(mN-m 2 /g) 


7.92 


8.21 


6.95 


Jt^f^^ (kPa-m z /g) 


1.35 


1.52 


1.21 



[0 10 4] 

mmmi 2 tip DT^-A y ^ ^ai:if o &e mnmmi o o 

;i/^U17% (Na 2 Otlt) £fc«J:SK:&#B«&a0;t, »IH 5 
^&!S»ISlij»«aici:oT#«|fe, *#Tr»i&Htt#fc#8s?£S: 3 Effigy 

sgbfc. 1 o#y h©^^^ hx^u-> m^mmum ($o ) &/b 

[0 10 5] 

x i o o 
M*x loo 

±&<*>9?y hmmVTft*>tliLW?K.ttlsX* NaOH&2. 0S£*%8s 
*U iMX^^Al, 10 0-C, mm>f-S?&0. 4 9MPa (5kg/c 
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[0 10 6] 

#^t*, ±mx*mfc?^y brfji^izttb. rmizjjktj:?^ D _ E _ P _ 
v<z>4m.m&mm*ft^fc 0 mmv-wummMm (d> ;\>y»io 

ft*%£&£J:e>&cffigU ^^^5:0. 4»S%»IU 70^ 40# 
4%&Cs)S§gU ^fty-^S: 1 SC:tt%8$;&[lU 70°C, 9O^0T;^Uiffi 

(e) sr^o^o m.7k&. /vv^mmzi 

iuu 7 or. 1 2 o&m®»ttft***&j£ (p) ^jffofeo &v^\ >r,vt->^ 

»*iCTifcJ£, flft*H % 0%|CWSSIU — Mfc-fcftafcO. 2 5ft 

%ZmML. 7 0°C. 1 8 (D) <fcfjofc. «^{C. >f* 

>2Kil*K:r«fe#, fltt*«, J I S P 8 1 2 3 lzmVfr&&m8 6. 0%tf> 

[0 10 7] 

t-Ci»j7'J-^4 10ml (CSF) iofCPF I 3;i/&#V^ 

jtaNsais, worsts, pf 1 sfr&mmwtJjiz-DWTtimhfc. 

o m— 8 1 

fCipaiL, A;t^#£J>£>>- h©«IKittTa p piiT2 2 0 om-83iC 
[0 10 8] 

. *y/t-< fiBftt J I S P 8 2 1 1 {CfftDTffofc. 

JiiEtftfl&fcl/T, »4*3'Jt5X • I FO 0 4 9 1 7;ffc£ 



3 8 



ffi§E# 2003-3022353 




#2 002 — 048675 



[0109] 



[0 110] 

[Ht4] 





1 Control 








20.1 


17.6 


17.7 




45.7 


47.8 


47.3 




1.20 


0.65 


0.84 



[0 111] 



[^5] 



fi££g8 6, CSF (*tr-f7>-> 3 y^-7iJ-*7) =4 10ml 





Control 






PR (rev) 


2,600 


2.200 


2.200 


it5l^5(mN-m 2 /rf 


9.4 


9.3 


8.5 




8.62 


8.71 


7.34 


£b**^53l5 CkPa-m 2 /*) 


6.76 


7.72 


7.54 




2.31 


2.35 


2.19 



[0 112] 
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& y , mmm cDHia-Kts ate^ & m v ^ tc k * & mutmmm 

Hmmz iotCDH ©Sfrsfsift pTfg h & 5 £ £ % fc, Mif % C D H £ a 
[0 113] 

SEQUENCE LISTING 

<110> OJI PAPER CO. , LTD. 
<120> Cellobiose dehydrogenase 
<130> P02-0057 
<160> 12 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 768 
<212> PRT 

<213> Coriolus hirsutus 
<400> 1 

Met Lys Phe Lys Ser Leu Leu Leu Ser Val Leu Pro Leu Val Gly Ser 
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15 

Val Tyr Ser Gin Val Ala Ala Pro Tyr Gin Asp Ala Gly Asn Gly Phe 
20 25 30 

Val Phe Asp Gly Val Thr Asp Pro Val His Ser Val Thr Tyr Gly lie 

35 .40 45 

Val Leu Pro Gin Ala Ala Ser Ser Ser Glu Phe He Gly Glu He Val 

50 55 60 

Ala Pro Asn Asp Ala Gin Trp He Gly Leu Ala Leu Gly Gly Ala Met 
65 70 75 80 

He Gly Asp Leu Leu Leu Val Ala Trp Pro Tyr Glu Asn Lys He lie 

85 90 95 

Phe Ser Pro Arg Tyr Ala Thr Gly Tyr Thr Leu Pro Ala Val Tyr Glu 
100 105 110 

Gly Pro Thr He Thr Thr Leu Pro Ser Ser Ser He Asn Ser Thr His 
115 120 125 

Trp Lys Phe Val Phe Arg Cys Gin Asn Cys Thr Ser Trp Asp Gly Gly 
130 135 140 

Ser He Asp Pro Ser Gly Thr Gly Val Phe Ala Trp Ala Tyr Ser Asn 
145 150 155 160 

4 1 ffiSE# 2003-3022353 
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Val Ala Val Asp Thr Pro Ala Asp Pro Asn Ser Ser Phe Ala Glu His 

165' 170 175 



Thr Asp Phe Gly Phe Phe Gly Val Asn Phe Pro Asp Ala Gin Asn Ser 
180 185 190 

Asn Tyr Gin Ser Tyr Leu Gin Gly Asn Ala Gly Thr Pro Pro Pro Thr 
195 200 205 

Ser Val Pro Ser Gly Pro Ser Ser Thr Thr Thr Thr Thr Gly Pro Thr 

210 215 220 

Ala Thr Ala Thr pro Phe Asp Tyr He Val Val Gly Ala Gly Pro Gly 

225 230 235 240 

Gly Leu lie Ala Ala Asp Arg Leu Ser Glu Ala Gly Lys Lys Val Leu 
245 250 255 

Leu Leu Glu Arg Gly Gly Pro Ser Thr Ala Glu Thr Gly Gly Thr Tyr 

260 265 270 

Asp Val Pro Trp Ala Lys Ser Ala Asn Leu Thr Lys Phe Asp Val Pro 

275 280 285 

Gly Leu Phe Glu Thr Leu Phe Thr Asp Thr Asn Pro Phe Trp Trp Cys 

290 295 300 



Lys Asp Thr Asn Phe Phe Ala Gly Cys He Leu Gly Gly Gly Thr Thr 
305 310 315 320 



4 2 
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Val isn Gly Ala Leu Tyr Trp Tyr Pro Asn Asn Asn Asp Phe Ser Thr 

325 330 335 

Ala Ser Gly Trp Pro Ser Ser Trp Thr Asn His Gin Pro Phe Thr Asn 

340 345 350 

Lys Leu Lys Gin Arg Leu Pro Ser Thr Asp His Pro Ser Thr Asp Gly 
355 360 365 

Gin Arg Tyr Leu Glu Gin Ser Ala Asn Val Val Gin Gin Leu Leu Gin 

370 375 380 

Ser Gin Gly Tyr Arg Gin Val Thr lie Asn Asp Asp Pro Asp Ser Lys 
385 390 395 400 

Asp His Val Phe Gly Tyr Ser Ala Phe Asp Phe Leu Asn Gly Gin Arg 
405 410 415 

Ala Gly Pro Val Ala Thr Tyr Phe Gin Thr Ala Leu Ala Arg Lys Asn 
420 425 430 

Phe Val Tyr Arg Asp Asn Val Leu Val Thr Gin Val He Arg Asn Gly 
435 440 445 

Ser Thr He Thr Gly Val Arg Thr Asn Asp Leu Thr He Gly Pro Asp 
450 455 460 

Gly He Val Pro Leu Asn Pro Asn Gly Arg Val He Leu Ala Gly Gly 

4 3 mU^2 0 0 3 -3 0 2 2 3 5 3 




465 



470 
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475 



480 



Ser Phe Gly Thr Pro Arg He Leu Phe Gin Ser Gly lie Gly Pro Thr 
485 490 495 

Asp Met Leu Gin Val Val Gin Gly Asn Ala Gin Ala Ala Ala Asn Leu 
500 505 510 

Pro Pro Gin Asn Gin Trp He Asn Leu Pro Val Gly Gin Ala Val Ser 

515 520 525 

Asp Asn Pro Ser He Asn Leu Val Phe Thr His Pro Ser He Asp Ala 

530 535 540 

Tyr Asp Asn Trp Ala Thr Val Trp Ser Asn Pro Arg Gin Ala Asp Ala 

545 550 555 560 

Gin Gin Tyr Leu Gin Ser Arg Ser Gly Val Leu Ala Gly Ala Ser Pro 

565 570 575 

Lys Leu Asn Phe Trp Arg Ala Tyr Gly Gly Ser Asp Gly He Thr Arg 

580 585 590 • 

Tyr Ala Gin Gly Thr Val Arg Pro Gly Ala Ala Ser Val Asn Thr Ser 
595 600 605 



Val Ala Tyr Asn Ala Ser Gin He Phe Thr He Thr Leu Tyr Leu Ser 
610 615 620 
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Asn Gly lie Gin Ser Arg Gly Arg He Gly Val Asp Ala Ala Leu Asn 
625 630 635 640 

Ala Lys Ala Leu Val Asn Pro Trp Leu Thr Asn Ala Val Asp Lys Thr 
645 650 655 

He Leu Leu Gin Ala Leu His Asp Val Val Ser Thr Leu Asn Asn Val 
660 665 670 

Gin Gly Leu Thr Met He Thr Pro Asp His Thr Met Thr lie 1 " Glu Gin 
675 680 685 

Tyr Val Asp Ala Tyr Asp Pro Ala Thr Met Cys Ser Asn His Trp Val 
690 695 700 

Gly Ala Ala Lys He Gly Thr Ser Pro Ser Thr Ala Val Val Asp Glu 

705 710 715 720 

Asn Ala Lys Val Phe Asn Thr Asp Asn Leu Phe He Val Asp Ala Ser 

725 730 735 

He He Pro Ser Leu Pro Val Gly Asn Pro Gin Gly Leu Leu Met Ser 
740 745 750 



Ala Ala Glu Gin Ala Val Ser Lys He Leu Ala Leu Ala Gly Gly Pro 

755 760 765 
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<210> 2 
<211> 768 
<212> PRT 
<213> Coriolus 



hirsutus 



<400> 2 

Met Lys Leu Lys Ser Leu Leu Leu Ser Val Leu Pro Leu Val Gly Ser 
1 5 10 15 

Val Tyr Pro Gin Val Ala Ala Pro Tyr Gin Asp Ala Gly Asn Gly Phe 

20 25 30 

Val Phe Asp Gly Val Thr Asp Pro Val His Ser Val Thr Tyr Gly He 

35 40 45 

Val Leu Pro Gin Ala Ala Ser Ser Ser Glu Phe He Gly Glu He Val 

50 55 60 

Ala Pro Asn Asp Ala Gin Trp He Gly Leu Ala Leu Gly Gly Ala Met 
65 70 75 80 

He Gly Asp Leu Leu Leu Val Ala Trp Pro Tyr Glu Asn Lys lie He 
85 90 95 

Phe Ser Pro Arg Tyr Ala Thr Gly Tyr Thr Leu Pro Ala Val Tyr Asp 
100 105 110 
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Gly Pro Thr He Thr Thr Leu Pro Ser Ser Ser Val Asn Ser Thr His 
115 120 125 

Trp Lys Phe Val Phe Arg Cys Gin Asn Cys Thr Ser Trp Asp Gly Gly 
130 135 140 

Ser He Asp Pro Ser Gly Thr Gly Val Phe Ala Trp Ala Tyr Ser Asn 
145 150 155 160 

Val Ala Val Asp Thr Pro Ala Asp Pro Asn Ser Ser Phe Ala Glu His 
165 170 175 

Thr Asp Phe Gly Phe Phe Gly Val Asn Phe Pro Asp Ala Gin Asn Ser 
180 185 190 

Asn Tyr Gin Asn Tyr Leu Gin Gly Asn Ala Gly Thr Pro Pro Pro Thr 
195 200 205 

Ser Val Pro Ser Gly Pro Ser Ser Thr Thr Thr Thr Thr Gly Pro Thr 
210 215 220 

Ala Thr Ala Thr Pro Phe Asp Tyr He Val Val Gly Ala Gly Pro Gly 

225 230 235 240 

Gly Leu He Ala Ala Asp Arg Leu Ser Glu Ala Gly Lys Lys Val Leu 
245 250 255 



Leu Leu Glu Arg Gly Gly Pro Ser Thr Ala Glu Thr Gly Gly Thr Tyr 

260 265 270 
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Asp Ala Pro Trp Ala Lys Ser Ala Asn Leu Thr Lys Phe Asp Val Pro 

275 280 285 

Gly Leu Phe Glu Thr Leu Phe Thr Asp Thr Asn Pro Phe Trp Trp Cys 

290 295 300 

Lys Asp Thr Asn Phe Phe Ala Gly Cys He Leu Gly Gly Gly Thr Thr 
305 310 315 320 

Val Asn Gly Ala Leu Tyr Trp Tyr Pro Asn Asn Asn Asp phe Ser Thr 

325 330 335 

Ala Ser Gly Trp Pro Ser Ser Trp Ala Asn His Gin Pro Phe Thr Ser 

340 345 350 

Lys Leu Lys Gin Arg Leu Pro Ser Thr Asp His Pro Ser Thr Asp Gly 

355 360 365 

Gin Arg Tyr Leu Glu Gin Ser Ala Asn Val Val Gin Gin Leu Leu Gin 
370 375 380 

Ser Gin Gly Tyr Arg Gin Val Thr He Asn Asp Asp Pro Asp Ser Lys 

385 390 395 400 

Asp His Val Phe Gly Tyr Ser Ala Phe Asp Phe Leu Asn Gly Gin Arg 
405 410 415 

Ala Gly Pro Val Ala Thr Tyr Phe Gin Thr Ala Leu Ala Arg Lys Asn 

4 8 2003-3022353 
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425 430 



Phe Val Tyr Arg Asp Asn Val Leu Val Thr Gin Val He Arg Asn Gly 

435 440 445 



Ser Thr He Thr Gly Val Arg Thr Asn Asp Leu Thr lie Gly Pro Asp 
450 455 460 

Gly He Val Pro Leu Asn Pro Asn Gly Arg Val He Leu Ala Gly Gly 
465 470 475 480 

Ser Phe Gly Thr Pro Arg He Leu Phe Gin Ser Gly He Gly Pro Thr 
485 490 495 

Asp Met Leu Gin Val Val Gin Gly Asn Ala Gin Ala Ala Ala Asn Leu 

500 505 510 

Pro Pro Gin Ser Gin Trp He Asp Leu Pro Val Gly Gin Ala Val Ser 

515 520 525 

Asp Asn Pro Ser He Asn Leu Val Phe Thr His Pro Ser He Asp Ala 

530 535 540 

Tyr Asp Asn Trp Ala Thr Val Trp Ser Asn Pro Arg Gin Ala Asp Ala 

545 550 555 560 

Gin Gin Tyr Leu Gin Ser Arg Ser Gly Val Leu Ala Gly Ala Ser Pro 

565 570 575 
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Lys Leu Asn Phe Trp Arg Ala Tyr Gly Gly Ser Asp Gly He Thr Arg 
580 585 590 

Tyr Ala Gin Gly Thr Val Arg Pro Gly Ala Ala Ser Val Asn Thr Ser 
595 600 605 

Val Ala Tyr Asn Ala Ser Gin He Phe Thr He Thr Leu Tyr Leu Ser 
610 615 620 

Asn Gly He Gin Ser Arg Gly Arg He Gly Val Asp Ala Ala Leu Asn 

625 630 635 640 

Ala Lys Ala Leu Val Asn Pro Trp Leu Thr Asn Ala Val Asp Lys Thr 

645 650 655 

He Leu Leu Gin Ala Leu His Asp Val Val Ser Thr Leu Asn Asn Val 
660 665 670 

Gin Gly Leu Thr Met He Thr Pro Asp His Thr Met Thr He Glu Gin 

675 680 685 

Tyr Val Asp Ala Tyr Asp Pro Ala Thr Met Cys Ser Asn His Trp Val 
690 695 700 

Gly Ala Ala Lys He Gly Thr Ser Pro Ser Thr Ala Val Val Asp Glu 
7 °5 710 715 720 



Asn Ala Lys Val Phe Asn Thr Asp Asn Leu Phe He Val Asp Ala Ser 
725 730 735 



5 0 
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lie lie Pro Ser Leu Pro Val Gly Asn Pro Gin Gly Leu Leu Met Ser 

740 745 750 

Ala Ala Glu Gin Ala Val Ser Lys lie Leu Ala Leu Ala Gly Gly Pro 

755 760 765 

<210> 3 
<211> 3420 
<212> DNA 

<213> Coriolus hirsutus 
<400> 3 

catgtcctgt cggctccttg aatgctcggg tctttctcgc gataccgaag tgctgggcaa 60 
cccggggacg cgtataaagt ccaaaaaatc ggtctttgac ggtgagcgcg acactacgac 120 
tgcccgccat gaagttcaag agtctcctgt tgtccgtgtt gccgttggtc ggctctggta 180 
tgttgcggcc ttccatccga caccgagacg agacgctgac agtaacacgc cacgaccagt 240 
ctactcccag gtcgccgcac cctaccagga cgccggcaac ggcttcgtct ttgacggtgt 300 
cactgatcca gtgcatagcg tcacgtatgg aatcgtcctc cctcaggcgg cctccagctc 360 
ggagttcatt ggcgagatcg tcgcgccaaa cgacgcacaa tggatcggtt tggctcttgg 420 
aggagccatg atcggcgacc tgcttctcgt cgcatggcca tatgagaaca aaattatttt 480 
ctcccctcgc tacgcgacgt gagtatatgc tgttacatgt atgcagacgc tacgggctaa 540 
.atacgccaat ctcacagcgg gtacacgctg ccggcggtct acgaaggccc aaccattacc 600 
acactcccgt ccagttcgat caactcgacg cactggaagt tcgtgttccg ctgccagaac 660 
tgcacatgtg cgtacctcac attacgtatg acgtctccaa ctaaacctct tcacagcctg 720 
ggatggcgga agcattgacc cctccggcac tggcgtcttc gcgtgggcgt actcgaacgt 780 
cgcagtagat acccccgccg atcccaacag cagcttcgcc gagcacaccg actgtaagcg 840 
atcatctctg aaccatggta ctgaatcact catggtatat cgcagtcggc ttcttcggcg 900 
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tcaacttccc cgatgctcag aactcgaact accaaagcta cctccagggc aacgccggca 960 
ctccccctcc cacatccgtc cctagcggcc cttccagcac tacgactact actggtccta 1020 
cggcaaccgt gagggcttcc acttcgctgt gcaggacgtt gctaacggtc tgtacaggct 1080 
acgccgtttg actacatcgt cgttggtgcc ggcccaggtg gtctcatcgc tgccgatcgc 1140 
ttgtcggagg cgggcaagaa ggtccttctt cttgagcgtg gtggaccttc gactgcagag 1200 
accggcggca cttacgatgt cccatgggcc aagtccgcta acgtgagttg aatacccttg 1260 
aatcgataat gcgcacaccg actgactccc atccatggta gctcacaaaa ttcgatgtcc 1320 
cgggattgtt cgagacgctg ttcaccgaca cgaacccatt ctggtggtgc aagggtgggt 1380 
cggtttctgg aagcgcatgt caacgtcgct aagaaagcct tctagacacc aacttctttg 1440 
ctggatgcat tctcggtggc ggtaccacgg tcaacggagc gtaagtgcat tgactctgcc 1500 
gtgcccaagc agccctcctg acgacaatct acagtcttta ctggtacccc aacaacaatg 1560 
acttctccac cgccagcgga tggccgagca gctggaccaa ccaccagccg ttcaccaaca 1620 
agctgaagca gcgtctgccg agcacagacc acccctccac cgacggccag cgctacctcg 1680 
aacagtccgc gaacgtcgtc cagcagctgc tccagagcca gggctaccgg caggtcacga 1740 
tcaacgacga cccggactcc aaggaccacg tcttcggcta cagcgcgttt gacttcctca 1800 
acgggcagcg cgccggtccc gtcgcgacgt acttccagac cgcgctcgcg cgcaagaact 1860 
tcgtgtaccg cgacaacgtg ctcgtcacgc aggtcatccg caacggctcg acgatcacgg 1920 
gcgtgcgcac gaacgacctc accatcgggc ccgacggcat cgtgcccctc aacccgaacg 1980 
gccgcgtcat ccttgctggc ggctcgttcg ggaccccgcg catcctgttc caaagcggca 2040 
tcgggccgac ggacatgctc caggtcgtgc agggcaacgc gcaggccgcg gcgaacctgc 2100 
ccccgcagaa ccagtggatc aacctcccgg tcggccaggc cgtgtctgac aacccgtcga 2160 
tcaacgtgag tgacgctgca tacgcgttca agcccgccgg cctgaggctg acatggctcg 2220 
tagttggtct tcactcaccc gagcatcgac gcgtacgaca actgggcgac cgtatggtcg 2280 
aacccaaggc aggcggacgc tcagcagtac ctgcagagcc gctccggcgt gttggcgggc 2340 
gcgtccccga agtacgttcg acatcgcgcc tggagtcttg caggtgtctg accagtcctc 2400 
tctacaggct gaacttctgg agggcctacg gcggcagtga cggtatcacc cgctacgtat 2460 
gtctatgttc gtcttgatct ccggtgctac gacctgacat tggccgtagg cgcaaggaac 2520 
tgtccgtcct ggcgcagcat ccgtgaacac ctccgttgcg tacaacgcga gccagatctt 2580 
cacgatcacc ctctacctgt gggtaccagc ccgaccgtat gtggactgtg cagctaaccg 2640 

5 2 m|E# 200 3 - 3022353 




tgcaccacta caggtccaac ggtatccagt 
tgaacgcgaa ggcgctcgtc aacccctggc 
tgcaggccct gcacgacgtc gtctccacac 
tgcctgcgcg cgcgccgctc atgcctctcc 
cccccgacca caccatgacg atcgagcagt 
cccgcagcat cccggcgaaa taaaaaacgg 
gatgtgctcc aaccactggg tgggcgccgc 
cgtcgacgag aacgcgaagg tgttcaacac 
tcttcccgtg ccctccgctg acgcggcctt 
cccgtctctg ccggtcggga acccgcaggg 
gtcgaagatc ctcgcgctcg ccggaggacc 
cgctgctatg gtagaccatg aagcgggatg 
attatatatt ctgcacggtt ttcttcttcc 
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cgcgcggtcg catcggcgtg gacgccgccc 2700 
tcaccaacgc cgtcgacaag acgatcctgc 2760 
tgaataacgg taaggccact tctccgtacc 2820 
ttcctccagt ccaaggcctg acgatgatca 2880 
acgtcgacgc ctacgacccg gtgagtcccg 2940 
acgctgacgc ccccgtccca cgcaggcgac 3000 
gaagatcggc acaagcccgt ccacggccgt 3060 
ggacaacctg gtacgtttcc ctgccctttt 3120 
cctgcagttc atcgtcgatg cgtccatcat 3180 
cctgctcatg tctgcggccg agcaggccgt 3240 
gtgaggcagg gggttcaaaa gcatttggag 3300 
ggtcctgtcg atatgagaca cgatgtatat 3360 
tggaagcctg atgaggctct cgacgtgcca 3420 



<210> 4 
<211> 3480 
<212> DNA 

<213> Coriolus hirsutus 
<400> 4 

agcgcacgcg gcgcgtacca aatgagcgtt 
tctttctcgc ggtaccgaag tgctgggcaa 
ggtcttgaac ggtgagcacg acactacgac 
tgtccgtgtt gccgttggtc ggctctggta 
agacgctgac agtaacgcac cacgaacagt 
cgccggcaac ggcttcgtct ttgacggtgt 
aatcgtcctc cctcaggcgg cctccagctc 
cgacgcacaa tggatcggtt tggctcttgg 



catgtcctgt cggctccttg aatgctcggg 60 
cccggggacg cgtataaagt ccaaaaaatg 120 
cgcccgccat gaagctcaag agcctcctgt 180 
tgttgcagcc ttctatctga catcgagacg 240 
ctacccccag gtcgccgcac cctaccagga 300 
cactgaccca gtgcatagcg tcacctatgg 360 
ggagttcatt ggcgagatcg tcgcgccaaa 420 
aggagccatg atcggcgacc tgcttctcgt 480 
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cgcatggcca tatgagaaca aaatcatttt ctcccctcgc tacgcgacgt gagtatatgc 540 
tgttacatgc atgcagacgc tcggggctaa atacgccaat attacagcgg gtacaccctg 600 
ccggcggtct acgacggccc aaccattacc acactcccgt ccagttcggt caactcgacg 660 
cactggaagt tcgtgtttcg ctgccagaac tgcacatgtg cgtacctcac atttcgtacg 720 
acgtctccaa ctaaacctct tcacagcctg ggatggcgga agcattgacc cctccggcac 780 
tggcgtcttc gcgtgggcgt actcgaacgt cgcagttgat acccccgccg atcccaacag 840 
cagcttcgcc gagcacaccg actgtaagca atcatctctt aatcccggtg ccgaatcact 900 
catggtatat cgcagtcggc ttcttcggcg tcaacttccc cgatgctcag aactcgaact 960 
accaaaacta cctccagggc aacgccggca ccccccctcc cacgtccgtc cctagcggcc 1020 
cttccagcac tacgactact actggtccta cggcaactgt gagcgcttcc acttcactgt 1080 
gcagaacgtc gctaactttc tgtataggct acgccgtttg actacatcgt cgttggtgcc 1140 
ggcccaggtg gtctcatcgc tgccgatcgc ctgtcggagg cgggcaagaa ggttcttctt 1200 
cttgagcgtg gtggaccttc gacagcagag accggcggca cttacgatgc cccatgggcc 1260 
aagtccgcta acgtgagttg aatacccttg aatcgataat gcgcacaccg actgactccc 1320 
atccatggta gctcacaaaa ttcgatgtcc cgggattgtt cgagacgctg ttcaccgaca 1380 
cgaacccatt ctggtggtgc aagggtgggt cggtttctgg aagcgcatgt caacgtcgct 1440 
gagaaagcgt tctagatacc aacttctttg ctggatgcat tctcggtggc ggtaccacgg 1500 
tcaacggagc gtaagtgcat cgactctgcc gtgtccaagc agtcctccta acgacaatct 1560 
acagtcttta ctggtacccc aacaacaatg acttctccac ggccagcgga tggccgagca 1620 
gctgggccaa ccaccagccg ttcaccagca agctgaagca gcgtctgccg agcacagacc 1680 
acccctccac cgacggccag cgctacctcg aacagtccgc gaacgtcgtc cagcagctgc 1740 
ttcaaagcca gggctaccgg caggtcacga tcaacgacga cccggactcc aaggaccacg 1800 
tcttcggcta cagcgcgttc gacttcctca acgggcagcg cgccggcccc gttgcgacgt 1860 
acttccagac cgcgctcgcg cgcaagaact tcgtgtaccg cgacaacgtg ctcgtcacgc 1920 
aggtcatccg caacggctcg acgatcaccg gcgtgcgcac gaacgacctc accatcgggc 1980 
ccgacggcat cgtgcccctc aacccgaacg gccgcgtcat cctcgctggc ggctcgttcg 2040 
ggaccccgcg catcctgttc caaagcggca tcgggccgac ggacatgctc caggtcgtgc 2100 
agggcaacgc gcaggctgcg gcgaacctgc ccccgcagag ccagtggatc gacctcccgg 2160 
tcggccaggc cgtgtctgac aacccgtcga tcaacgtgag tgacgctgta tacgtgctct 2220 
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agcccgccgg cctgaggctg acatggctcg tagttggtct tcacgcaccc gagcatcgac 2280 
gcgtacgaca actgggccac cgtgtggtcg aaccccaggc aggcggacgc tcagcagtat 2340 
ctgcagagcc gctccggcgt gttggcgggc gcgtccccaa agtacgttcg acatcgtgtc 2400 
cggagtcttg caggtgtctg accagtcctc tctacaggct gaacttctgg agggcctacg 2460 
gcggcagtga cggcatcacc cgctacgtat gtctatgtcc gtcttcatca atggaaccgc 2520 
gatctgacat tatccgtagg cgcaaggaac cgtccgtcct ggcgcagcat ccgtgaacac 2580 
ctccgttgcg tacaacgcga gccagatctt cacgatcacc ctctacctgt gggtaccaac 2640 
ccggtcgtat gtataccgtg cagctgaccg tgcgccacca caggtccaac ggtatccagt 2700 
cgcgcggtcg cattggtgtg gacgccgccc tgaacgcgaa ggcgctcgtc aacccctggc 2760 
tcaccaacgc cgtcgacaag acgatcctgc tgcaggccct gcacgacgtc gtctccacac 2820 
tgaacaacgg taaggccgcc cctacatgcc cgcctgcgcg cgccgctcat gccgctcctt 2880 
cctccagtcc aaggcctgac gatgatcacc cccgaccaca ccatgacgat cgagcagtac 2940 
gtcgacgcct acgacccggt gagtcccgtc cgcagcatcc ccgcaaaaga aaaaaaacga 3000 
acgctgacgc ccccgtccca cgcaggcgac gatgtgctcc aaccactggg tgggcgccgc 3060 
gaagatcggc acgagcccgt ccacggccgt cgtcgacgag aacgcgaagg tgttcaacac 3120 
ggacaacctg gtgcgttccc cttcgttatg taactcacca cctcccctgg ccaccgccgc 3180 
tgacaggatc gacgtttctg catcgcagtt catcgtcgac gcgtccatca tcccgtctct 3240 
gccggtcggg aacccgcagg ggttgctcat gtccgcggcc gagcaggccg tgtcgaagat 3300 
cctcgcgctc gccggaggac cgtgagggag ggggttcaaa agcctttgga gcgctgctat 3360 
ggtggaccct gaagcgggat gggttctgtc gatatgagac acgatgtaat attatattct 3420 
gcatgaattt cttcttcctg cagcctaatg cggactgtct ctcgatgtgc taacgagagc 3480 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Synthetic DNA 



<400> 5 



taygaraaya avatthttn 



19 



<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 6 

catgatgtgt ggtggatg 18 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 
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<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 8 

ggtacagtac ttatctgtat 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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ctttactggt accccaacaa caatg 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



ffifE#2 0 0 3 



-3022353 



#20 0 2—048675 

• 



<220> 

<223> Synthetic DM 
<400> 10 

gttgatcgac gggttgtcag acacg 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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gcggccgcgt cacctccgt 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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[0 114] 

@B#I##5 : ^DNA 
BB#I#-£6 : MDNA 
SS^J#"^7 : n|DN A 
ag^fj##8 : MDNA 
1B#J##9 : MDN A 
BB?a##l 0 : ^DNA 
fg#I##l 1 : MDNA 
SB#I##1 2 : ^DNA 
[0®0ffi#&MBJ§] 
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